Many papers on the results of surgical removal of gliomata have been published, but few have given adequate details of the quality of survival. In the last decade, reviews of large series, consisting mainly of cases of glioblastoma multiforme, have been given by Davis, Martin, Goldstein, and Askenazy (1949) , Penman and Smith (1954) , Frankel and German (1958) , Tonnis and Walter (1959) , Bettag (1959) , Roth and Elvidge (1960) , and Ley, Ley, Guitart, and Oliveras (1962) . These have been concerned with detailed analyses of symptoms and signs and the duration of post-operative survival, but the quality of survival has been only briefly mentioned. This may be due to difficulty in obtaining adequate followup information, and some of the papers deal with the combined results of several surgeons. The present paper is concerned mainly with the quality of survival in a group of patients treated by one surgeon, and the pathology has been studied by one neuropathologist, so that there has been uniformity in treatment and histological grading.
MATERIAL FOR ANALYSIS
There were 430 adult patients with supratentorial gliomata, diagnosed, treated, and followed up by Mr. James Hardman over a nine-year period from 1950 to 1958. The tissue obtained at operation and necropsy was studied by Dr. Lionel Wolman. In- formation about the patients has been obtained mainly by regular follow up in the Out-patient Department, supplemented by information from the family doctor, and in a few by letters from relatives.
Analysis of the quality of survival has been carried out on 260 treated patients for whom full histological details are available. Table I gives the incidence of tumours in the different sites and the type of treatment given.
All the tumours have been graded according to the degree of malignancy, using Kernohan's simplified classification of gliomata (Kernohan, Mabon, Svien, and Adson, 1949) . Astrocytomata grades III and IV would correspond to the glioblastoma multiforme of other surveys. The incidence of the various types and grades is given in Table II .
The operation specimens have been studied microscopically in multiple sections taken at right angles to determine the completeness of removal of the tumour. One must emphasize here that all except three of the resections were reported as incomplete removals. Complete removal of a grade IV astrocytoma in the occipital lobe was confirmed at necropsy, the patient dying from a post-operative haemorrhage. One patient who was believed to have had a complete removal subsequently died from a recurrence of the tumour. The third patient is still alive eight years after an occipital lobectomy for an oligodendroglioma. Tumours in the parietal, central, and posterior frontal areas cannot be treated by extensive resections without producing unjustifiable neurological deficits, and in these sites 54 small removals, referred to in this paper as 'local excisions', were performed.
Simple decompression of the tumour is regarded is a bad practice because of the hideous deformity which results when the flap bulges following continued growth of the tumour. A decompression was carried out on only six patients in this series, and in these only because of uncertainty about either the location or pathology ofthe tumour at the time of the operation.
Deep x-ray therapy was given post-operatively to about two-thirds of the malignant tumours (astrocytomata grades III and IV). The exploration rate has been kept high in this series even in the older age groups. Tumours in the dominant hemisphere have been treated in exactly the same way as those on the non-dominant side, and extensive resections (lobectomies) performed.
METHOD OF ANALYSIS
For each site the patients have been allocated to one of four groups: 1 post-operative death; 2, chronic sick bed; 3, work; and 4, home. Post-operative death was regarded as such if it occurred within the first month.
The 'chronic sick bed' group included all those who died without leaving hospital. They either remained in the neurosurgical unit, were sent back to the referring hospital, or were transferred to a chronic sick hospital.
It was necessary to consider men and women separately in the 'work' and 'home' group. Most of the women were married and would be expected to return home, so it was decided to ascertain the number capable of full domestic duties (which would correspond with the 'work' group for men) and those only capable of partial domestic duties (corresponding with the 'home' group for men). In expressing figures and percentages for all treated adults, the 'full domestic duties' group for women has been combined with the 'work' group for men, and the 'partial domestic duties' group for women combined with the 'home' group for men.
Information for allocation of patients to these groups has been obtained from the patients themselves, their relatives, and from the family doctor. The decision to place a woman in the 'full domestic duty' group usually depended on her being capable of doing all the shopping, but the two subdivisions for women probably do not have the same accuracy as the 'work/home' groups for men. Even for the latter, the fact that a man returned to work does not necessarily mean that he was capable of his preillness efficiency, as he might be 'carried' by considerate employers or sympathetic colleagues.
The patients who returned home have been studied further to determine the incidence of major neurological defects. These will greatly influence the quality of survival, and will indicate if the patient has been kept alive with an unjustifiable handicap.
DURATION OF SURVIVAL
The results in the present series of patients are very similar to those previously published. All the patients who have died did so as a result of the cerebral tumour, except one, who died from a coronary thrombosis three years after a lobectomy.
The malignant tumours (astrocytoma grades III and IV) will be considered first. Taking all lobectomies performed for frontal, temporal and occipital tumours, the average post-operative survival time for the combined grades III and IV was 8-3 months (110 patients). For the astrocytomata grade III alone it was 10-7 months (39 patients), and for astrocytomata grade IV alone it was 6X9 months (71 patients). Local excisions were performed in 27 patients with malignant tumours (9 frontal, 13 parietal, 4 central, 1 temporal), and the average survival for grade III plus grade IV was 11-7 months. The longest survival time following treatment for a malignant astrocytoma was three years si: There were two patients who survived for One had a frontal lobectomy and deep x-ra for a grade III astrocytoma, and the oti local excision followed by deep x-ray ther grade IV astrocytoma in the central area.
The relatively benign astrocytomata, gra II, give much better results for length o following operation. For all sites, except t callosum and basal ganglia region, and for lobectomy and local excisions, the averag time for grade I plus grade II was 3 9 patients). Table III gives a better picture i vival time of the patients with benign gli stating the number alive after given p includes all forms of treatment, and b astrocytomata grades I and II, includes dendrogliomata and oligo-astrocytomata (total 61 patients). As might be expected the frontal tumour grour produced the highest percentage at work (18-4 %) g followed followed by temporal tumours (13 7 %).
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The post-operative survival period for those re1 4 are at turning to work ranged from less than one year (two ing partial patients) to nine years. Eighty per cent or more ofth; iave major post-operative survival time was spent at work by all* 7e survived the patients except one, in whom it was only 50%. relatively Table V gives the details ofthose patients returning an oligo-to work for each affected hemisphere. Although this small group managed to return to work they werei not all free from neurological deficits but in manyi these were slight. The majority of the treated patients, continued to live at home, handicapped in varioust :nts treated ways as a result of the tumour damage, or that unses of these avoidably inflicted by the surgery which aimed at, rial coning producing a large internal decompression. Out off oedema or 180 men treated, 51 -6 % remained at home and 56 6 Y, igitis, pul-of 90 women treated were at home and capable of or lung performing only some of their domestic duties. Those patients at home have been analysed to )o disabled find the incidence of major neurological defects eir days in (Table VI) . Inclusion in this category has been deterto return mined by taking all those patients with one or more did better of the following defects: 1 A hemiplegia or paralysed 
DISCUSSION
Comparison of the operative mortality in different surveys of gliomata is difficult because of the different criteria adopted. Deaths occurring either in the first week or in the first month or at any time before the patients leave the neurosurgical unit have been adopted as the operative mortality by different writers. Frankel and German (1958) , in a series of glioblastoma multiforme, recorded a mortality of 18-5% in the first week and 27-3% in the first fortnight. Roth and Elvidge (1960) , for the same type of tumour, found that 22% died in hospital. The operation mortality for the present series (15 3 %) was not unduly high considering that all those dying in the first month were included, and the large proportion of patients accepted for operation, even in the older age groups. The quality of survival has been inadequately dealt with in previous reviews, so close comparison with the present results cannot be made. Ley et al. (1962) in a paper from Barcelona emphasize the difficulty which surgeons in some countries have in following up their patients. Bettag (1959) reviewed 251 glioblastoma multiforme tumours and found that for those patients surviving more than two months after operation 17-2% returned to full work, 26-5 % to partial work, 28&5 % were unemployed, and 27-8 % were in need of nursing care. Bettag divided all the operated tumours into those that were circumscribed and those that were diffuse on naked-eye examination, and found that the quality grades correlated with the gross appearance of the tumour. The circumscribed group produced 28-6 % patients in full work, and the diffuse group produced only 10 5 %. For the partial work group the circumscribed group produced 32% and the diffuse only 23.2%. Similarly, the unemployed group was made up of more diffuse than circumscribed tumours. In 251 patients studied, 71 (31 4%) had circumscribed tumours and 172 (68-8y%) had diffuse tumours. In the present review the correlation between quality grades and the gross appearance of the tumour has not been studied. Frankel and German (1958) found that in 172 patients treated for glioblastoma multiforme, 33-1 % were left with severe defects, 27-3 % with slight defects but not needing nursing care, and 12-2% were in useful occupations. They did not give any figures for individual sites, and did not study the sexes separately, but their figure for those at work is close to that for the present review, which was 12-6y%. Roth and Elvidge (1960) operated on 399 patients with glioblastoma multiforme, and detailed the quality of survival for 306 as follows:-In 9-8 % no neurological change; 30% ('good condition') minimal changes, e.g., facial paresis; 26% ('fair condition') pareses and other severe defects but walking and looking after themselves; 19% ('poor condition') severe defects (hemiplegia and dysphasia); and 14-1 % very severe, in need of terminal nursing care. Gol (1961) , discussing 194 relatively benign astrocytomata of the cerebrum, found that 19% of patients returned to work. Of those treated (87), 17 had little or no neurological defect, 24 had marked neurological changes but were able to lead an independent existence (at work or school), and 46 were able to work. In the present review out of 64 relatively benign tumours operated (astrocytomata grades I and II, oligodendrogliomata, and oligo-astrocytomata grade 1) 15 patients (23-4y%) returned to work compared with 18 (8 5 %) of 211 malignant tumours treated. Penman and Smith (1954) considered only those patients who lived more than one year after treatment (84) and found that 52 lived usefully. This figure covers both infra-and supra-tentorial gliomata, and includes cerebellar astrocytomata which have a prognosis completely different from those in other sites.
The factors which will influence the chances of a patient with a glioma returning to work include the presence of severe neurological defects, age, histological grade (degree of malignancy), amount of cerebrovascular disease, and the attitude of the patient and his employer. These factors are all closely interrelated.
Mention has been made above of the different percentages of patients returning to work for benign (23-4%) and malignant (8-5 %) treated tumours. The survival period for the malignant tumours is much less than for the benign astrocytomata, and no patient with a malignant astrocytoma lived more than four years. The number of malignant tumours increases with age. The ratios of malignant to benign tumours for the third, fourth, fifth, and sixth decades were 1-4, 1-2, 3 5, and 4-6. The incidence of astrocytomata grades I and II remained fairly constant in the fourth, fifth, and sixth decades, there being 21, 23, and 21 patients in each (these figures refer to all patients diagnosed). Age has the most important influence in determining the prognosis of a glioma patient and this was the conclusion reached by Penman and Smith (1954 Attention has been drawn to the various interrelated factors which determine whether a patient will return to work. These include age, degree of malignancy, amount of cerebral arteriosclerotic disease, liability to epilepsy, and the attitude of employers.
The commonest operation performed was a lobectomy, with a smaller number of local resections, and simple decompression has been avoided. The operative mortality rate was 15-3 %°.
Analysis showed that, for men and women combined, 12 6%. returned to work or full domestic duty, 53 4 % remained at home, or were capable of performing only partial domestic duties, and 18-4 % remained in chronic sick beds till the time of death. Equal numbers of patients with tumours in the left and right hemispheres returned to work demonstrating that the work potential in patients with treated dominant hemisphere tumours is equal to that for right hemisphere tumours. In the present state of knowledge it is impossible to decide which patients will do well following operation, and it is felt that wherever possible the affected lobe should be extensively resected, regardless of the side of the lesion.
I wish to thank Mr. James Hardman for suggesting this survey, and for helpful guidance in its preparation, and Dr. Lionel Wolman for checking some of the histological gradings, and for constructive criticism of the final paper.
